09) B*mmff ( J P) <i2) ^ M # I* ^ « (A) (ummwm^^ 

1-72862 

(43yma ¥/i£ll^a999)3^16B 

csDinta.' mm^ f i 

G03C 1/12 G03C 1/12 

1/28 



(21) aiiJ»# <fH3F9-233566 

(22) fflHB ¥l«9^(1997) 8 ^290 



^iS* *iS* if*K©»2 OL (± 28 H) 



(71)dilSA 000005201 



(54) [%m<o^m ADy>^tffl^3^fijt*r<Bf 

(57) [gi^j] 
( I ) 

lit I] 

(Zhr- (L-TX)., 
^ (I) tf. ZttADy>fkgi»^S, *;t«?t®iRS 
*«r. Ltt'>/j:<i:t>ic)©^|lll^. S^l^^. BS 10 

n^=f: ^ftitmmm'F^'^ismtsm^s-r. k, . & 

fiE-rsgS»ISjg;5^f,/i-5. (it, 1) YXtiOA^^,!. 
4 vOHOS^tma^'itO. 2) X«m^«4aT-* 
3) Ytt*«M^^£t^ogig|S^aL, YX<Dmt 
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I 

-f&js: ( I ) 
lit I] 

(Zhn— {L-YX)« 

k2«l 2. 3. 4$:g-r. YX««^rt#S^^fi)c 

■r5gP^^^igA^e)/j:-5. fiU. 1) YX«0*^ei. 4 
v<DFBl©i|{k«fi^J^O. 2) X««^#t^S-C*?). 
3) Yft*^IITJ!^i^(7)IBIilS^SL. YXroK^b^tt 
^^75WS!t7v*>'l/X • <t)iKSiSY$r#A^. 

Cis*«2] Tta-sssc (I) X'm$n^<t'^mj.9\-<D 
[%m(Dnmtmm 20 

[0 0 0 1] 
[0 0 0 2] 

f,. /\ny>itm^comtia&^mm$-^x. 

m%m^m%mmn(r>w^mm\tmMm^]Si^x^mt 40 

6jR«!St§t)n5t)©T. mn.m\zm^^m\z^^% 
^m'iti\.^>\u'fy{mm^(r>^%mzii^,^xm^^± 
■f^i^'px-$>i>. &mi&mA^i^^^^t^^mmmmth 
^(Dizm'^mj.mmim<fj.^xiy^o. ^s-rn«. 

[0 0 0 3] ^3188(1. Tan 
^i;'- 7-<>'*;i/-'ir5;^h'J- (Journal of Physica 50 



2 

I Chemistry) 94#. 1 2 9 8^—y (1 9 9 0^) ictB 
m^nxi^^ct^JC. -1. 2 5 vj;0»n£ii5tm<ii^ 

yy^ • Zfu-^X' (The Theory of the Photogra 
phic Process) 259-265H (1 9 6 6^^PJ) iCie^^nT 

^ J: 5 /iiE?L}«ji II cfc s ^^mm^mn $ nx -5 . 

[0 0 0 41 ±830«ii*j5¥?S-r-5fc*i)©^eii^a!lt 

ffl-rn«<);ti, *ffl^#i^^2. 313. 922 

|H|2. 0 7 5, 04 6^. 1^2. 44 8, 8 5 8 

m2, 6 8 0, 6 8 6^. ^m^ftf^i, 230. 

4 4 9^. ^)V^-^nf^7 7 1. 1 6 8^;tci**i»e 

X*0. $e)/i2)iB5^g^k*i*ft^>tlXlife. 
[0 0 0 5] 

sxao*^'>;i< . ^n^%mzmntz/\ayyim^ 

[0 0 0 6] 

[0 0 0 7] (1) Tie-ss^ ( I) x^^n^^b^^; 

« 5 ^ii^TU < 1 1) 1 OSr^W-r ^ C t Sr^gJ t-r D 

(I) 

[0 0 0 8] 

[^b2] 

(Zhn— <L-YX)« 
[0 0 0 9] (I) tjJ, ZfjADyXtffiKSS. i 

r. k,. kjttl. 2. 3, 4$:S-r. YX»i«^«4F- 
S*«J5)c-r-5S^^«j§*^e>;S:-5. {HL. 1) YXttO*^ 

^,1. 4 v<^K©ffi^t«(a*}^o. 2) xttm^tt-^» 

XS5.. 3) YI4*5gM^eA^OT)Kgi*€:^b. YXO 
(2) T82-«JC (I) XS$n4{b^«5£iin©li^fe 

^x^jttiji^n^tcit^ifat-rs (1) ic82«©A 

[0 0 10] 

[0 0 1 1 ] eiTfc*!«?qicffiffl-r^{b^i^icot^xi¥ 
mszmmt^. ztuxs^n^TtKixsti. 
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X7 • XA • A-T-(F.M.Harner)g r^xoij-'r ^ 'J 

■T-< K • 3 >^^'>>XOIeterocyclic Compounds-Cyan in 
e Dyes and Related Compounds) j . i^3> • '^-f 'J — 

• 7>K • -tJ->X{John Wiley 4 Sons) tt-ii 3.-3- 
i7. D>K>, 1 9 6 4^TpJ. X- • XA • T.^'-V- 
(D-M-Sturmcr)* f'sr-P-y-'f •vi' • 3W?C7>X 

• ■i^S X h 'J — OJeterocycl ic Compounds-Special topi 
cs inJis.terocyclic chemistry) j . Hi 8*. Hi 4 
ffl5. |g4 8 2*^^ 5 1 5lt;Jtt*t8BiS$nTVi-5. >>7 
r:>feSI. p^n->7:i>fi*. □^v7r.>feS(l<0-« 

^tt, ^m^m^s. 3 4 0. 6 9 4^^2 1, 22m 

« (XI) . (XII). (XIII) JC3^$nTl»-£) 

[0 0 12] ZTb»Sn«.3t!l6iRS<D5^»*K 

\t. Tt2-flSS (II). -fiSS (III). -SSiC 

(IV) (V) f}'^(bm\inrzit^mx'S>^t 

(II) 

[0 0 13] 

MiIQi 



'2 



(0 0 1 4] ^ ( I I) 4^. L| 
L5. L5. fiiXL; «p^5^>SS:«-r. p,. RUp 
l\tOX\il^$tt, n,«0. 1. 2. Xtt3i&S 

•r. z, Rt^z, tt5xtt6S©#Si!iai!l?R«•^gri^-r 
7 'J- 



20 



30 



-ffiSC (III) 
[0 0 15] 
Ut4] 



R3"NfL8=L9)T^C=4Lio-Li i)tjG 



10 to 0 1 6] ^ (I 1 1) Lg , L9 . L,o. sz; 

L,,(i;<5^>Si&S-r, p3«0X«l^«-r. n2« 

0. 1. 2. xn3^a-r. Zjttsxtte*©^^^ 



[0 0 17] 

[fbs] 



G= 



O'^ I 
R. 



or 



[0 0 18] Z4 ^J5x^i6Mc^)^s^s^^i^^^EE-r 
4Zt^^)^c!^^S7^tIg^•afS:ar. R4«7;i'+)US. 7U 

5J[LT->7y5. XXx)US. 7v;l'S. ti)VA=^^)\, 
S. 3^fi. 7)V^)l7.)V^-)Vm^^-t. (IL. R3 . 
R4 . Z3 . Z4 . Lg . Lg . L|Q. L||. F. JSlIS 
F' ©3%iJ>;Jt<<!:t)10ttL-YXT«ft$nTl^ 
^. 

-USS (IV) 
[0 0 19] 

[{b6] 



Rs-N<L,z=L,,tMCaM-L 



15 



i^Tpn >Li8-(Li7=Li8)TjC4Li9-Uut?3N-Ri 
Rk Midi] 



[0 0 2 0] ^ ( I V) i^'. L|2. L,3. L|4. L|5. 



'I6« 



17. L,j. L,9. &t;Ljo»i/?>s^a-r. 



P4 ttOX«l«-a-r. njRc;n4«0. 

1, 2. xtt3*«-r. Z5. ZjRt^Zjttsxtte 

KO^S^ffi^S €r )^fij -r ;t J?) S €: « 

r. M3 fim?sfjg^*f'f^>^gL. m3«^^?om?5 

€r«*'fPr*«»c*:>S/j0tA±4£AT«gi:^g-r. R5. 



so 



I2> L|3. L|4. L|5. L|5. L 



17. L|g. L 



&^mt. {IL. Rs 
Zj. L, 

,9. &t;Ljo03^ij>;Jc<tt)10«L-YXTSS^f 

(V) 

[0 0 2 1] 
[ft 7] 
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■u- 



Ml 04 



(0 0 2 2] S(V) Lj,. L22. L23. L24. L 
2s. Rf/L26«>^5^>«$:«1-. P6«0X«1S:^ 
■r. nsRC/njttO. 1, 2. X«3^S-r. Zg , 

(i^?^(Dm?W<&4'lO-r^(DtCiJ^g7'd:0 6;t±4UAT<D 
XliSS^SSS^ST. G, ttGi:igilTS-5. fiL. R 



Ro * Z I 



Lji^ Lojv L23. Lj^x 



L25. Ljg, RlXGi ©o^iJ>;^£<i:t>10f±L-YX 

[0 0 2 3] -jKSC (II). (Ill), (I V) . 
mS (V) W^-^. »*L<« (I I) T*-5. 
[0 0 2 4] -fig^ (II), (III). (I V) , 

(V) iriJiiT, Z| , Z2 . Zj . Z4 . Z5 . 

[0 0 2 5] 5^7yj>«. ^T^J-)m. ^>'J^7 

•tui-vo>m. -ti^^'Z-jm, 

(m«3. 3-->';<5";i"f >KU:i» . -fS^^'/'j 

U>^. 1 —f V=1^y'J 3--1'V + y'J>^, -f 
$^^7 [4. 5-b) ^^y+-!f'J>g[. ;J-+H-v77- 

[0 0 2 6] »$L<li'<>75i-+-y-7->/PK. 
(0 0 2 7] Z, , Zj . Zj , Z4 , Z5 . Z; , & 

tfigsg. Sim. yym , ^;i';^yhs. •>7y 
S. ;^;i'd<=*^->;i'S. 'J>Ka. x^Uj^S. tHo^^v 

^i^sciTj^e, 1 0, »su<»j^3iist2*^e>8. $ 

6 tff s u < «^3!ia 2 *^ e 5 -f ;i.S (011 A. 

2*^^)8, $e.{c»*U<«^jSa2A^e>5w;:^;U7 7 
t-f^PS (0«A«pi5';P7.;i'7 7^'f ;k x5';p;;;i.7 



l;i^e.2 0. ff$t<«i^3ilSl*^e 1 0. 
L<«i^3!litl*^^>8©7;Ua=^^->S (C!9A«/h + 
'X Xh+v. 2-;)i h+->Xh + ->. 2-7x:i;i/X 
h+» . K^S:6d^€)2 0, SfSU<tt^^|*6A->^ 
10 12. $e.JC»*t<«^^S6*^e. 1 0CO7U-)l':i- 

(^JAii7xy+->, p-p(5';U7xy=^^->. p 
-i7D07xy + ->. :J-7h^-» . 
(0 0 2 81 ^^»ld^e,2 0. »*b<»i^^»2d» 

e.12. $^t»*t<ttK3S»2*^^8®7->;i'S 

)V) . ^^»1;5^?.2 0. »*b<«^^ic2*^f> 1 
2. $^)JC»$U<«;^3il©:2*^^8©7->>IU;t+->S 

175^^2 0. »St<«^5gS:2A^f> 1 2. 
20 L<iimM^2A^<i8<D7i^)l7S.jm mA.I,i7-t^ 

10, U<fii^^&i*^e>8©7.;U3^-;us 
(fl»IAtfpt:?>;^;i'*x;k x^'>;^;^J)^-;k 'O-fe' 
>7;P*:i;Pfj:i:) . ^^1*^6 2 0, Jf$L<(i)^5g 

y^-)i^ (0iJA«>^'>7.;P7-< -;k '^>-tf>7.;i' 
y^-)V) , 0e^l*>e,2O, »S L<«^*|S1*^^ 
10. $e»cjifit<«^^S!ci*^e>8<o;^;p*:x;u7 
(Csjx«;>(^'>7.;i'7f::r;U75 /. x^'>;;^;uix 
30 x;i/75y. '^>if>7.;k+>-;i'7 5y/<ci:) . 

(0 0 2 9] 75yS, . mmiit>^'b20. »ib<H 

w3gscid^e.i2, $6»c»*u<ttK^ai*>e8© 

m^75.ym (mz.ii;<^A7S.y. ->-/?;U75/. 

'<>-:^;P7 = y, 7:1 'J y. >'7xx;u75y) . mm 

iS0*^6. 1 5, »$b<«^^gc3*^';. 1 0. 
*L<tt^9ga3j5^e,6ro7>^X':7AS (mtfh'J 
y5';i/7>^:X':7A«. hUX?;P7>^::i'^AS) , 

^^ao75^e,l5. »SL<«^5gsi*^e.io. ^e, 
40 'j^f^;ukH7vys) . mm^ia^^bi 5. »*u< 

«^*S[l7l^^ 1 0. $^>»C»*U<tt;^jgScl7S^?>6 
Wr^k-f KS (^ilAW-^ k-f KS. N. N- v;<5^;U'i7 
k-f KS) . ^^lal*^^,15. STS KlJ^lg&l*^ 
?)10, $e><C»$L/<fi^m3Sl*^^6ro'f 5 H» 
(CSIAtf:^^/^^ 5 KS) , ^jgSt 1*^^2 0, ff* 

L<tt^3Siai*»e>i 2. se)ic»*u<ttK9^ai3&^ 

6 8 (^7;i'+;l'*^c»57 'J -;i'?:tfi (fiS)Atf y 

7xx;^5':j■/J:^:) . ^^2*^6 2 0. JTSK 
50 tti^5g&2*^e) 1 2. $e)«C»*L<«^9g|S2*^6 8 
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M . ^lg6A^e.2 0, jif*lx<tt;^aia6*^6 1 2. 
5 ^ ICff* L < IJkjUIS 6 A> e 8 ©7 'J - p + 

(00 3 0) ^^iS:iA^^,i 8. tfftV<it^m^ii)^ 

+;us m^ki. :^=f-)V. x?;u. yotf;u, 

*/k£^->x^;k xh+v;<j;u#-;M5^;k 7-k5' 

>'>S. '^>v'Jx>S) t)g^7;u+;i'»ir#r*ns 
iitJi-rs. ) . i^^»6*^e,2o. »*b<«^ss 

6*^e.l5. SeiCff* b<«i^^S6 7!)^^ 1 OCDg^ 
^/i«ilffftOT7U-;PS (fis|;^«7x:i;k :h7^ 20 
;k p -;^;u#4^>'7xr:;k p-xho7xx;k 
3. 5-vi7nn7xx;W. p-v7/'7xx;k m- 
7;i/:i-P7xX;k p-hU;!/) . 

CO 0 3 1] mn^iis^'bi 0. »$t<^a^^ic2*^ 

t)fin'\TD^S (CsjA«e'jv;k 5-^5";n^Uv^ 
;k ^'xx^k 7'j;k ^:;u*'jy, xh7tKn7;i/ 

*i^lf^,*lS, '^>-l?>^> :»-7^k> 

7 > h 7 -fe >li25iSS^ b fcSi jg ^ <!: ^ ^ <!: T# 

$e>ic. c:ne>«si^s±tc$e)icv*iai©bTu 30 

[0 0 3 2] Z|, Zj . Zj, Z^. Z5 . Rl^Zj 

±wa^S<!:bT»^LtifccD»J±3S07;l'+;i/S. 7 

'j-;us, 7;un4^->s. )\u'fyw.f. 7->;i'». -> 

&ic»*K«7;u=^^;us. 7'j-;i'S, /NDy>ig 

^, 7->;i'S, 7.;uj^x;us. Ri;^>-t'>s^^-e* 

s. ig^is^^. 9Mm.=i: eimm^. s.u^>-\i>^t^ 

gt)»*U<«. 7xX;US. IfilS^^. :^ 40 
(0 0 3 3} R| . . Rj . R4 . Rj . Re . R 

7. Rg. fej;i;R9 «^-n-?n7;u+;i'S. 7U-;i' 

S. ^J^liS^St. 0>1A«. ^^J^^ 8. » 

*L<«l*^f,7. !|#lCjif*L<ttlA»^40»tSft7 
{0iJA«, >i^Jk x5^;k yat;k -fv:/' 
ae;!/, ::/5^;k 'fv::/5^;k '\=^->;k :ti7f^;k H 
x->;W. t^^y'iyM . i^^^^ lA^e. 1 8. Jf*U 

< tt 1 *^ e> 7 . if#«c5f s L < fi 1 jS^ b 4 wHlS7;i/+;u 

S (0y^tfB5j$WZ, ^it'cDBgSStUT^tffcVd^S 50 
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(0<IAtf'<>->*;k 2-7xx;i/X?;i') , :i;gSlO0l^t 
*3gS (0>lx.«7'j;i'S) . h Kp+->7;u+;us («»J 
2-bHP+>X^;k S-tKP + v-yPtf 

x^'^k 3-;^;i'j}<+->7'pe;k 4-;<3;U7t<4^->y5' 
;k a;|/i}<+->^5';w . 7;u:3+->7;i'^;us 

2-;>i h+->X5';k 2- (2-;* h:^^->Xh:^ 

xy+vx^^jU. 2- (i-±7h+» x^;u) . 7 
;un+->;<j;i.#x;i.7;u4^;i'S (CT;i«x h:^->;;!j;U4^ 
x;M5^;k 2 -'^>v';U:t+->*;u**x;i/X5^;p) . 
7 u - p=*^ ->*;i'jJ^x;i/7;i'=*^;i'S s - 7 x y 
+->;^;i/4<x;i/7'nf;i/) , 7v;^7^^^->7;^+;^« 

(CftlA«2 -7-fe^;l'^=^->X^;U) . 7zy}V7)V^)\^ 

S (mtf 2-7-t5';ux5^;u) . *jUA-^:'f;i'7;i'4^ 
)vm (fls)Atf2-qB;U3f:'jy;*;U3j<x;uxf^;u) . 7.;u 
7r^-i';u7;u^;i'S (fliyA^N. n-v^^^^jua^ua 

^<;i/>t^;u) . 7.;i/*:7;i'^;t'» mx\i. 2-x)V 
Tj^x^'jk 3-7.;i/*7'ae;k 3 -7.;i/7f::?'5^;u. 4 

-T^d/^iy^^-lk 2- (3-7.;i/*7'0 7}^+->J x^' 

;k 2-t KP=t^->-3-;^;i'Jh7'ptf;k 3-;^;u;i^ 
7'pjp=*^vxK+vx5^;u) , ;^;^;^:7;^^rx;^s (^j 

m^ii, 2-7.;i/7 7 hx5^;i/S, 3-7.;P7 7hy 

pe;k 4-7.}i'y7h-:f^M . ^mmm^7Ji^)u 

S (0ilA«2- (tfP 'Jv>- 2 -:*•>- 1 —f;!.) X 

5^;k xK7t HP7;u7'j;i') , 7)i^)i7.ji''t-^-)i 

^a6d^e.l0, Se.tr*f$t<tt^^»6A>e80Si 

0. L<«i^^S6*^b8roSgl7'J-;l'S 

Lft7*)-)vsf)mmtii. *»at)icttp-^ h=^r-> 

7xx;i'S> p -;>^^;i'7xx;i/S. p-i70D7xx 
JUSTifd^^tfSn^. ) , 0?^Scl:<i^e.2 0. »iL 
<«^«S(3zi^e> 1 0. 3e>»c»*U<«^^g:4 7i^6 
8<7)glS^Sj^liS (m«2-7'J;US. 2-5^XX 

;i'S, 2-truv;i/S. 3-tf7*y'j;k 3--fv;i-+ 

■y-^yj^k 3-^V^7V'})l. Z—fS^'/'J^k 2 
-:t+-9-'/'J;i'. 2-^7yj;k 2 -tr'J^v-'k 2 

-e'jsvJi/. 3-tr7>';k 2- (i. 3.5- h 'J 7*7 'J 

, 3- (1. 2.4-h'J7\/'JJW . 5-xh7'/'J 

, ^igai*^e2o. »*b<tti^s^a3A^e>i 
0, $e)tc»sL<ii^^g4A^e)8ws^is^ss 

-^'xx^us, 4-^ h:^->-2-fcf'Jv;i'S^Jt'*<# 
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CO 0 3 4} R, . . Rj , R^ . Rj . Rj . R 
7, Rg. *JJ:t;R9 07;U+;i'S<!:tT«F*L<tt. 

*7;u+jt'S. ;^;i'*7;i''5r-;us. aie^7;u4^;i/ 
s. »^JS7'j-;us. iiss^^^»T*o, ^^{c 

Jf*U<«pC^;k X?;P, 2-7.)V-^X.^)V. 3-7. 

yj;i'Tft5o 10 

[0 0 3 5) Z4 «Ktt^^Jgfi£-r^;tJ6(Cik:«S;^j:lf^ 

t^Mttfi. l^^^i^^-|gC0^Dv7->fe3g©Ktt^ 

tfv'x'fAX (J ame s) ^ ftf • -fe:t 'J- • ^t:/ • 
■tf • 7:i- h^'7 7-< -y^ • yn-fe7,J (The The 
ory of the PhotographicPr 
oc e s s) ^4Jig, ■7i7 5 7>ailKa, 1 9 7 7^, 
1 9 8HlCj;0«g$ns. *«jW»C«. *S#i^^ 
3. 5 6 7, 7 1 9^.^3. 5 7 5. 8 6 9^,^ 

3, 8 04, 6 34^,^3, 8 3 7, 8 6 2^.^ 20 

4, 002. 480^, ^4. 925, 777^. #P 
¥3-1 67 b 4&^flE\z^^M.^inx\^'>i,'h(Diim^i 

^(D«*we.n5. 2-tr7yj>-5-:t>. 

y'J-:^>-3. 5-v;i->. 5yyU>-5-:t>, 
t^^>h'r>. 2$^c«4-5':tk^>l>'f >. 2—1' 
5y:t+-y-V'J v>-4-:t>. 2 -^T^-y-^'J >- 5 
-:t>. 2-5";t:t^-y-yu>-2. 4-->*:t>. -fV 30 
:t+-y^V'J>- 5-:tX 2-5'7\/'J>-4-;i->. 
5^7yUv>-4-:t>, 5'7l/'Jv>-2. 4-v:t 
>. D-^:i>. 5^7y'Jv>-2. 4-v5':t>. -r 
VO-:?'->. -f 1. 3-v:t>. ^:t7x> 

-3-:t>. 5^:t7x>-3-:^->-l. 1 -V5t=*^i' 

H, -f>K'J>-2-;J->. -f >K'J>-3-:t>, 2 

A. 5, 7-v^4^v-6. 7 -vk Kd5^7Vd [3. 

2-a ) k*'J5x>, ->i7D'\+-tJ->- 1. 3-v^>, 

3. KD'rv+yU>-4-:t>. 1. 40 

A^i/k'-y-^bK. i'D^>-2, 4-->•^^>. 'f>yy 

'J>-2-:t>. f'JH Cl, 2 -a] tfij=v>- 

I. 3 -->•:*•>. e^'/D Cl, 5-b] 4^:^y□>. 
t77a Cl. 5-a) ^y'J-(Zdf'J-)V, Mv'Ju 
e'JK>. 1, 2. 3. 4-xh7t Ka+yU>- 
2, 4-v^>. 3-*=<^y-2. 3-vt Hc^OV 
Cd) 5':t7x>- 1, l-v;t+1t-fh\ 3->'->7 

J^^>-2, 3-vt HD'O'/ (d) 5':t7x>- 
1. 1 -v^i'+U-'f h'©gC. 50 
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C0 0 3 6] Z4 <i:LTW*L<«t^'>h'f >. 2S 
/2:»i4-?;l-t:?'>N'f >. 2 -t^^^J*) >- S -ii- 
>. 2-5'^:t+-tJ-'/U>-2, 4-v:t>. 5^77'; 
v>-2. 4->':t>, □-^'->, =f-y^J^)i>y- 
2. 4-v5'^>. .'N'>»l/b*U/-;l'gE> 2 -^^/N*Jl.t*'7 

->»us?T-*fp. ^'iJcJf^ L<ti. \i^yv^y. 2^ 
^ctt4-5^;tk^'>h-f >. 2-:t+-y->/'J>-5-;t 

>v D-^^->. A';i'f;/-;uK. 2 -5":t/'(J^k•*;/- 
;^KT&i. 4#»C»*L<tt2*fclJ4-5^:tk^^>h 

-fx 2-3^+•9•yJ>-5-;^->. n-^->T* 

[0 0 3 7] Zg. Rt/Zg ;CcfcoTJgfi£$n'5 5*X 

«6*<D^g^^i^s«. Z4 {cj:oTa$nsis^^ 

*b<ttk^'>K'f >, 2i/i«4-?:i-ky>h-i' 
>. 2-^:^-y-7g>-5-:t>. 2-5':t^+-y-yj 

>-2. 4->':t>, 5^7y'Jv>-2. 4->':t>. 
D-y->. 5"7yjv>-2. 4-v^;i->. AVUk' 

y>h'f>. 2S;t«4-?:tk^'>h-1'>, 2-:^ + 
•tt7'J>-5-:t>. P-y->, A'Jl/k'>'-.>Ht. 2 
-5':tAVPk*'7-;UK*^^)Sf4^VS. X»f^:t+V»?& 

l*(r^;tt)WT*0. !f*(C}ffS L<«2Sfc«4-5^:tk 

^^^hO. 2-5i-+-9-yj>-5-^>, D-y-> 

[0 0 3 8] F, tUTli. ->7y«. x;^7^ 

(«5A«. xh^^->;^3;i/;}^-;k ^ h^->j5j;i/^*x 

;u) Ai#tf en*. 

[0 0 3 91 L, , L2 . Lj , L4 . L5 , Lj . L 

7. Lj . Lg » L iQ, L||. L|2. L|3. L14. 
L,5, L|5, L|7. L|g> L,9, L2o> Lj,, L22< L 

23, L24. L25, Rc/L2j«^-n-?-'nffl5i:ic^5^>S€: 

L, ~L26TS$n?>/5^>S«gSIS^*LT 

W^^ISlTj^e 1 5. jif* L<HB?^iai*^t> 10.5 
etC»*U<«0?^&l?!i»6 5<??7;l'+;i'S 

^;k xf^;k 2-*;Pjj<=t^'>x^;i/) . a«t)U<« 
SSafiS®^Sg» 6*^6 2 0. »*U<«^SiS6*^e 1 

5 . ^ e * L < IS^^IS: 6 e 1 0 CD7 -^I'S 
(WAffyxx^k o-;^3;i//K=1rv7xx;u) . ffi^t) 
U<«»a^«)0?^»3*^e>2 0. J?*L<tt^^Sc4 
A^e.15. $etC»*l^<ttK3^Si675^e>l OOT^jg^ 

S («<lx«N, vxf^;i.A;uk'->'-;i'KS) , yv 

oy>ii^ mx.\-i)ms 7 >9g. Rig) , 

StlTS^e 1 5. »SL<(J^5gSlA>e. 1 0. $eicjf 
St<ti;^^iai*^e5<07;un+vS (0i|A«>h=^^ 
V. xh+-» . ^sSliaiA^ei 5. «FSKtt^i!lia 
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<tt^3gSt6A^e.l 0O7. 'J -;U5^:tS (fiSJAtf7xr 

10, $e>ic5fSu<«^i^S4d^b 1 oojsys 

(fiSJAfi. N. N-v7x:i;P75y. N-^5';l'-N 

l^ttR, , . Rj . R4 . R5 . Rj . R7 . 1.0 
Rg . Rj , Z| , Z2 . Z3 . . Zj , Zj , Z 

Zg, z9i?<i:^^t^^}gfiK-r-&;itt>-c#^). 

[004 01 n,. nj, . tLXtfftb<}t 
0. 1. 2T*0. $&Cff*U<ttO, lT*t), 

0, ITfeO, ^Fe.JCjifiL<HOTfe?>. n,, J. 
[0 0 4 1 ] M, . M2 . Mj life^O'r:t> 

m^^^^izr^rci^\z!ii^mx-$>^t^. m-i-tyxu 20 

jftSIW^icHI'f UTtt*3g'r:i-> (H» ) , 771'* 

>. 'J5^':7A'f :t» . 7;i';^'j±?M^S'f :t> 

>. 1, 5-:h7^W'>vX;l'*>e'f:i->. 2, 6- 

:^7^'^'>v;^;^*>8'f3^» , 7)V^)vmfk^^y 

m?L\t:^^)i'^m.^ty) . mm^^y. ^^=y7y 

K-f:t>. m^SE-f xh^7;l/;i-D*':7SE'f^ 
>. t:^'J>K-<:t>. »K'f:t>, hU7;l':tD/^' 

y7.)\^it^>^<ityifim\i^n^, s^fc, -f*>ttJt? 40 

Ti^**^. n^i^yt\^xit^%^^y^^-Dti\t^o 

^rt-Cig^JgBK-rSli^tCOT**. p,, Pj, 

P3 ^ P4 . Ps Ry^Pe {i^-^^-e^nsfcaii o *fctt i 

[0 0 4 21 ZttTS3n?)APy>flSffi!»SS«l> 
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u>-?>x;u;KDina^. 'j>. 5':t7=h'. •fe^:^7 = 

»*U<«l6)l?gtSapKa*«5Kt±l 4£4TT*^. J; 

:^y:f\^ts-^-T'\tti<. m^<D^m^thT^m^ 

• yp-fe;^" (The Theory of the PhotographicProces 

S) 32-34H (1977 ^fi]) 

R' -SH, R " - S H^ig^J#-DE^X«*ISgl» 

7;i'=t^;u&u:7'j-;i'^^-;k RD:-t^>. sy^xJP 

[0 0 4 3] KJRii?-. Bfeisii^-. x;p;ns^. XttS 
is^ (XI) T-a^n^. 

[0 0 4 4] 

[{k8] 

/■Zii>-Vi ^ /Zii_;^Vi 

H 

[0 0 4 51 it*. Z,ottloeil±0'\xDM^- (fisj^ 

«, mm^'f; ^nm^. -^li^-^h.^.^, 

;USt*t§bit^^^^^«#ffi«^;P;^y^'> (-N = 
C-SH) . R0:5'^75 K (-NH-C=S) coreTtC 
7KS#l^©h'J7'/'J'^A5^:tU-h 

;k p^;i/*7'h'f S^'^Z-Jk pc;b;^7'h5^7>'77- 
Jk yh-fS 3^7- ;k :^)\^ti-:fu^y^J97V 
-;k :x;u*yh'^>'/:i-+it7-;i/. ;>i;i'*yheu 

5x>. ^JP^yhh'JTvX 7xXjM;l/*7'hx 
h^y-^k 1. 4. 5 - K 'Jptf^jU- 1 , 2. 4-h 
U7'/'J':7A-3-^:tU-h. Rt/l-Z^'^k 4. 
5--:^7x-;P- 1, 2. 4- h'J7'/'J'7A-3-? 
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(0 0 4 6) ffiiyo h>.(t-r^g^K«ffi'f :t>E«l[^ 
J|{^, XfJSgUli^, X«-feUr:'::7A. xiixJi/'J-^/A 
tB-«f^ (XII). (XIII).. (XIV) TSS 

-isiC (XII) 

10 04 7) 

Mb 9 J 



•N- 
U 



[0 0 4 8] iC4>. Z,2ttltJSJl±<D'\xnll^ (0i|A 

^f^m=F, mmm=F, ^nm^. ■tiy-'t^Amf-. 

V^ttTK^Ig^^. X«lll6®gjftS«r«-r. 
-ISJC (XIII) 
[0 04 9] 20 
[ft 1 0 ] 



I 

R' 

[0 0 5 0] ^c}', Z,3filoeA±0'\xDM^ (m 

«. ss^m^. mmm^, sshm^. -tu^-^^AM^. 



(X I V) 
[0 0 5 1] 
Utl 1] 



H 



(GO 5 21 jtlJ. Z,4»ilOiil±cD'\7^olg^ (CT^ 40 
tf. SiSllS^. KJg®^^. 8611^^. •lrU-';7A®^. 

y'JVJOL.^^) $:^t;»*L<«5Xtt6Mro^S^S 

(0 0 5 3] ffi3!lS8S«K05^»*Uti^Ott. 7'/ 

T»»3*at#flFm2, 8 5 7, 2 7 4^lCteK-B-nTti 

yh'j7y-;k '^>>/5^7>/-;u. '>;>>y:*-=<^-y-y- 

-'k 7=f-y, u*f-y. SaS-l, 3. 3a. 7-xh 50 
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6-^^jl/-l, 3. 3 a. T-xh^lf-f >x» 

[0 0 5 4] ss. sj;ifss5^;i-x7.5^ji.<!:. zne, 

nPrns. 24 6. 8 2 7^lClBe-t*-nTt,i?>, 

[0 0 5 5] 
(ft 1 2 J 

-eCH2).-S-(-CH,)b-CH3 

4-CH2).-Se-f CH2)b-CH3 

-f CH2).-Te-(-CH2)b-CH.i 

-f CH2).-S -(CH2)b-S-(CH,)c-CH3 



V5 



'I } 



v« -i- ?.« 

•Se--' 



[0 0 5 6]^+. a = lA^e)30, b=ld^e>30. 
c = l/&^^3 0. (IL. a + b+ c 1J3 OtiTT^'5. 
Z|s. Z,6. RUfZ,7«5*^e. 1 8*ffl. »$L.<«5 

^li. dtie.CD'J'-C. L(,it)(D«. -CHjC 

H2SCH2CH3. 1. lO-v'5'7-4, 7. 1 
3, 1 6-xh7^+-y->i7D;fi7^r;^>. -CH, 
CHjSeCHjCHj, -CHjCHjTeCHjC 
Hj. -CHj CH2 SCHj CHj SCHj CH3 . 

[0 0 5 7] /ND^y-Mb^tcW-rSffitt^iEfi^T-S^ 
'J>»iS<is!*5n^. »iLt,\ UWb-&!^« (R' ) 

j-PTS^ns. RisjiiteSES. 5?#«s. «5g^s 

tlTUT^jfiV^ *#(I»$b<«, P (CH2 CHj C 
N) 3. &L;:in-x;U5j^7xllJU->;;*5^;i/7js;^7-<> 

f <b. X • (DS{km{i««F$L<tt-0. 7vJ;0fe* 

[0 0 5 8] \,\t2^mmms xtt*ie^*«r. c 

^miS^^ts.^, »iKfJ. 7;i'+U>S (fiSJAtf. ;< 

^u>, x5'u>. 7'Dh:u>, 7^U'>. '^xf^u 

» , 7'J-U>S (m«, 7i-U>. :J-7f^l' 

» . 7;l''5r:iU>S ({»JA«. Xx-L^>. y'D'Cx 

exu» . 7~KS. i;^x;PS. ;^;u:^75KS. 
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-N (Ra) - (RatiTK^^i^. g^XfiilS » , ^siia 1 til±4aT©7;U'5r- U>S mXii. 
t, ) . ««S2fi5S (mtf. 6-^OD-l, 3. )l'^-U>m m?Hi. X?XU>, yQ;j-fcf-U» 

0etTCD2fl5(DaifeS$^-r. $6.»C»*Ktt. [0 0 5 9] 

»iet±4etT©7;p=»^u>s /^^ux x [{ki3i 

0 0 0 

II , II II 

-C-(CH2)c— . -C-NH-, -SOtNH- . -OCNH- . -NHSOifffl- . 

0 0 0 0 

II 11 II II 

-NHCNH- . -(CB,)eCNH- . -C-Q- . -(arylene) -NHCONH-. 



-(arylene) -CNH -. -(OCHjCHj)*- 



C=l-30> &C/ d= 
[0 0 6 0] XitT»*L<«, TIB-iSa (XX 

I). (XXII). (X I I I) , Si; (XX I V) 

-^^ (XXI) 
[0 0 6 1] 

[^bi4l 

(Zi.)dii : 

Rii-Arn-C : 

I : 



I-IO 

e.+ 1 €:Jt0 1ffi©S«S$S1-, R,5, R,j. fiOtR 
,TJS*3!i^^, 7)l^)m. 7'J-;i/S, X««3fSIBS 

SST. Sfc. R|5<*:Ar,2. RigiArij, Ris^R 
,5. R,6tR|7(i^^fC5A^t)8M^€:JgfiEbTt)fil,i. 
-^S (XX I I I) 

[0 0 6 5] 

t^bl 6] 

Ri 9 ; 

I : 

Ri«-Ar,3-W-C — ■: 



[0 0 6 2] ^ (XX I) 'P. m|,«0Xttl ^Sr, 
Zj,fJ. K^M^. SSHfg^. ir^>^^, XlJx-/U;U 
H^^^-r. Ar„tt. 7'J-;U«. «*»«S:«-r. 
R|,tt, IffiCDS^S^r^-r. R,2, Rt/RijttTR^l^ 

^. 7;i'4^;us, 7'J-;ws, x«Jimss?£«-r. * 

it, Ri^tRij, RijtAr,,. R|3iAr,,fi^fC5 

*^6 8*S^}gBKLT'bfi«ri. 40 

-IKiC (XX 1 I) 

[0 0 6 3] 

[ft 1 5 ] 

I 

RM-Arw-N — C — : 
I I : 
Rit RiT • 

[0 0 6 4] ^ (XX I I) 1^. A r,2ti. 7U-;i' 



[ 0 0 6 6 ] ^ (X X I I I) 'I'. mmmm'F, 
«3Si!iS*s-r. Rigtt. 7;i'*;ws. *;pjt^+vji/ 

NRj . (OR) „ . X\i (S R) „ =£S-r. ntt 

1. 2, 3T$)-5. RigRl/RzottTK^^T". 7)V^)V 

s, 7'j-;i'S. xtis^iss^s-r. ^fc. r^^a 

(XXIV) 
[0 0 6 7] 
[<k 1 7 ] 




[0 0 6 8] S (XX I V) r i n gfig^XHSl 
ffi^«5, 6. Xli7M«^^fDS^S-r. 
[0 0 6 9] -iKSC (XX 1) . (XXII), (XX 

III), {xxw) \z-D\,^x-^b\znm\zvmt 



( 10 
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Ar,,. Ar,2. A r ,jT'«$n57'J-;i'Si L 



I2« 



I3« 



R|5> R rs- Ri7> R 



-16 



17- 



■19- 



7}v^)\^m {mA.\i, ^^)v. jij-M . 7'j-;us 

^+ 1 . J:»5»*U<«-0. 775^e. + 0. 7<&it:?l 
ffi<0a^S5-«-r. mtf. R, OR. SR. JWH^ 
>. CHO. C (O) R. COOR. CONRj. SO 



SOj NR, 



SOj R. 



SOR. C (S) R, 

»v a^a«$-S-r) . ^ (XX I V) 4", r i n gli 

*^ »Sb<«1g5gli»T*-5. YtLTffiU<tt- 
^S^(XXXI). (XXXII), (XXXIII) 

(XXX I) 
(0 0 7 0] 

Ubi 8] 

[0 0 7 1] (XXX I I) 

Utl9] 

i-M(R2.)3 



20 
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[0 0 7 2] ^ (XXX I I ) 4". Mias i . Sn. * 
tziiGe^St. Rj,«7;P4JUS^«-r. 
-IS^ (XXX III) 

(0 0 7 3] 

rfb2 0] 

CO 0 7 4] iC (XXX I I I) tf'. A r ,4tt7'J-JU 
S^«-r. M«Si. Sn. ifeliGe^ar. Rjjtt 

7;i'+;i'S<&Sf. 

CO 0 7 5 ] *^§3©-^ss: ( I ) X'^^n^it^f^ 

CO 0 7 6) 



C{b2 1] 
(Z>Tr(L-YX)k2 



e' 



(Z>TT(L-n),2 



AgX 



+ Y* + X' 



CO 0 7 7] 'AizX(DMi^m^y^ti)^, cnjcio*^ 

CO 0 7 81 
CYk2 2] 



R 



OR 
R 



H(OR) 



RO 




HCORr R 



OH 
I 

C — • 

I 




OR 

5 



HO' 





CO 0 7 9] 



C<k2 3] 



( II ) 
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II ll-0R{NR2 



> 5^ 



20 



Rv„ OH 



R2N- 






/COOH 



COsH 



Rii SC>' Ri2 



H 

alky] 
alkoxy 



carboxyl 
aniido 
formy I 



alkylthio sulfonyl 
halo sulfonamido 
^carbamoyl nitrile 



R 



CO 



[0 0 8 0} 



Ht2 4l 



( 12 ) 
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Zi= a covalent bond. S. a Se. NR, CRz. CR=CR. or CHtCHi 



I) 




I 

Z2= S. 0. Se. NR. CRz, CR=CR. R,j= alky I. 

substituted alkyl or aryl. and Ri4= H. alkyl. 
substituted alkyl or aryl. 



R 



(RO.RzN 



R 



(RO)„R,N^— 



(R0)„R2N 



^,R: 
0= 1-3 



(0 0 8 1} 
Ut2 5] 



[|6 



30 



R 1 a R 1 6 R 1 



Zj = 0. S. Se. NR 

Ri5= R. OR. NR-. 
Ri5= alkyl. substituted alkyl 
[00 8 2] UT\Z:^^m(D-f&^ ( I ) TSS n^){k 

^«iioft{*w$^fd^ ::n»cj;o*^i«*^*!iiig$ns 40 

[0 0 8 3] 
[it2 6] 



( 13 ) 
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24 



I 

<Cfl2),S0,- 



(CHt)« 
HjC-M-CHs 
CH-CHs 
N— CzHj 

CI 

(1) M=Si 

(2) M=Sn 

(3) M=Ge 



I I 

• (CH2)4 (CHi),S03- 

CH-CHs 
I-CH, 

id) 

ScHa 



CI 



[0 0 84] 
({t2 7] 



jgr?>-cH=< 



I 

(CHj), 

C=0 
I 

NH 
I 

CH, 
HsC-ljl-CHj 
CH-CH, 




(CH,): 

SO.-.- 




CH3 

(5) M-Si 

(6) M=Sn 

(7) M=Ge 



(8) 




(§6 



CH-CH3 



r 

CH> 



(0 0 8 5] 
[^2 81 



( 14 ) 
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C2HS 

rglT )=CH-CH— f >S 

I S03- 

(CH,), 

NH 

1 

I 

HjC ~M— CHs 

CH-CHs 

I 

I-CH3 

ro] 

(9) M=Si 

(10) M=Sn 

(11) M=Ge 
(12) 



-OCH., 



CI 



I 

(CH2)3S03- 



(CHi) 

NH 
I 

0=C 



(CH2).^^hB-CH-(Ohfl( " 



01 

Mfc2 9] 



( 15 ) 
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28 





(15) H 



(16) 



CHs CHa 




(0 0 8 7} 



lOj 



SO, NH — (5)-B - CH- N -<g> 



30 [<k3 0] 



( 16 ) 
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30 



A 0 CH, CeHs 

"^NHC -(CH»)2-M-CH-N-(0) 



I 



(51) M=Si 

(52) M=Sn 

(53) M=Ge 



S 

HsC. II 



CHs CtHs 



l3Vv 11 I I /TA 

\N - C - N— eCHz) 2 -M - CH- N-(0)-OCH J 



CH3 



CH, 



CH, 



I 

CH2 

C02CtHs 



[0 0 8 8] 



(54) M=Si 

(55) M=Sn 

(56) M=Ge 



[ft3 1] 
CHj C2H5 

NHC0(CH2)2 -M - CH- N-<^>-OCH, 
CH, CH, OCH, 



(57) M=Si 

(58) M=Sd 

(59) M=Ge 



[0089] 



(CH2)2 

H3C'"M*~CH3 

OH-C^Hs 
H,C-N-@>-SCH, 



(60) M=Si 

(61) M=Sn 

(62) a=Ce 



[ft:3 2] 



( 17 ) 
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(63) 



N 



I 

H 



32 



01 S T?^"^ 

CNH-CH2— @>-B-CH-N-<§> 

C2H3 



(CHa)] CH3 CH3 

0=C — ttH, ) 2 -M - CH - N-^@> 



CH3 



(64) 


.M=Si 


(65) 


M=Sn 


(66) 


M=Ce 



[0 0 9 0] *^BJ(D-^^ (I) T«$n^Z«. X 20 
7 • XA • (F. M. Harmer) M r'\xD-y--f 'J 

-< K • 3 >/'?^7>XffleterocycIic Compounds-Cyan ine 
Dyes and Related Compounds) J . va > • "^w U — • 
7>K • •y->X(John Wiley & Sons) 

□>K>. 1 9 64^TiJ. X- • XA • 
{D.M.Sturmer)S r/xxoit-f ij .7^7 • a>A'>>X 
-X'<->-V'>'l/ • ht-y^T. • -f > • 'x-rD-y-'f i7ij.yi7 

• -!r57, h U— (Heterocycl ic Compounds-Special topi 

cs in heterocyclicchemistry) J . HIS*, ^14 30 
HJ, m4 8 2*»e5 15M. V3>-':7^'J--7>K 

• •tf>X(John Wiley & Sons)tt-Xj.-3-^'. □> 
H>. 1 9 7 7^TiJ. rp^X- -^SX MJ- • • 
;ti-jt^> • 3>/'^':7>X(Rodd"s Chemistry of Carbon 
Compounds) J 2nd. Ed. vol. IV.partB. 1 9 7 ^15 

^3 6 9A>e4 2 2H. x;U-tt'7 • t^'f X>X • 
)\-:f^)yfp • *>Ax- • -f>^ (Elsevier Science Pu 
blishing Company Inc.)ttW. Xa.-3-i7. 
B#i*^3, 2 6 6. 8 9 7^. '<;i/^-^llFS6 7 

1, 4 0 2^. !ttMBB6 0-1 3 8 548^, 4#MBS5 40 
9-6 8 7 3 #MBS5 9 - 1 2 38 3 8^, WA 
8358-9939^. t^g^BSS 9 - 1 3 7 9 5 1^. ♦# 
BSeg 57-202531^, it#MBg 57-164734 

^. ItgasaS 7- 1 4 8 3 6^. if#P§BS5 7-1163 
4 0^, *S#ST^4. 4 18, 14 0^. 4#rara5 8 
-9 5 7 2 8^. #BBa5 5-7 94 3 6^, OLS 

2. 2 0 5. 0 2 9^, OLSl, 9 6 2, 60 5#. 
*#MBa5 5-5 94 6 3^, #1^834 8- 1 82 5 7 

t#l>Ba5 3-2 8 0 84^. **§8Bg 5 3 - 4 8 7 2 
3^, If^BBS 9-5 2 4 1 4^. i|#MBg5 8-2 1 7 50 



9 2 8^. *$i;^BS4 9 - 8 3 3 4^. ^mi^Vi^Z. 5 
9 8, 6 0 2^, *ffl!^llFm8 8 7. 0 0 9^, -^Wfi^ 
1^^9 6 5. 0 4 7^. 7 3 7 8 0 9 

^, *a#ff^3. 6 2 2, 3 4 0^. !f#g8flg6 0-8 
7 3 2 2^, 1*^68 5 7 - 2 1 1 1 4 2^. 1*^835 8 
- 1 5 8 6 3 1^. ^ggaa 59-1 5240-^, 
fff3. 6 7 1, 2 5 5^.4*1:^884 8-3 4 1 6 6^. 
**^Ba4 8-3 2 2 1 1 2^, #M®5 8-2 2 1 8 3 
9^. #1^834 8-32367^. #^836 0- 1 3 0 

7 3 1^. !t#M83 60-122936 #PflBB 60- 
1 1 7 24 0^. 7l^B#fr3. 2 2 8. 7 7 0^, 4#ii 
834 3-1 34 9 6^. 4*^^834 3- 1 0 2 5 6^. 4* 
1^834 7-8 7 2 5^. 4*1^834 7-3 0 2 0 6^, 4# 
1^834 7-4 4 1 7^. 4*liBB5 1-25340^. ^ 
B4*fFl, 1 6 5. 0 7 5^. *B4*I1F 3 . 5 1 2 , 9 

8 2^. *B4*ffH. 4 7 2. 8 4 5^, #l>ra3 9- 
2 2 0 6 7^. 1*^833 9 - 2 2 0 6 8^. *B^ilF 

3. 1 4 8, 0 6 7 ^. 3 . 7 5 9. 90 1 
^. *fflt*rF3. 9 0 9, 2 6 8^. 4*liBB5 0-4 0 
6 6 5^. #li833 9- 2 8 2 9^, 5kB4*l^ 3. 1 4 
8.0 6 6^. 4#liB34 5-2 2 1 9 0^. *a4#lf 
1. 3 9 9. 44 9#. ISHItfn. 2 8 7. 2 84 
^, ^04*1*3, 9 0 0. 3 2 1^. 5kBt*l^=3, 6 5 
5. 3 9 1^. *B4#i^3. 9 1 0. 7 9 2#. 5SB4# 
Ifl, 0 6 4. 8 0 5^. *B4*IF3. 544. 33 6 
^. *B#ff4. 0 0 3. 74 6^. ^B4*flF 1 . 34 

4, 5 2 5^, ^?B4*rF9 7 2. 2 1 1 1*li8B4 3 
-4 13 6^, *fflt*flF3. 14 0. \ ^^^.{Lmm 
rF2, 0 1 5. 4 5 6^. *Bt#i^3. 114. 637 
^. '^>ll'4*-4*ff6 8 1. 3 5 9^. jkB#rf3. 2 2 
0, 8 3 9^, 35B1*I1F1, 2 9 0. 8 6 8^. *H4* 
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Vf3. 1 3 7, 5 7 8^, ^m^Pf3, 4 2 0. 6 7 0 

Mm<^Vf2. 7 5 9. 9 0 8^. ^mmfz. 6 2 

2. 34 0^, OLS 2, 5 0 1, 2 6 1^. DAS 
1. 7 7 2, 4 24^, *H#fF3, 1 5 7. 509 

n,iL.mnm. 351. 234^, ^m^ms. 6 3 

0, 7 4 5^, {/xHif$if 2, 0 0 5, 2 04^. j$a«F 
Ifl. 447. 7 9 6^, *B*#fr3. 9 15. 7 10 
^. 1#iiBa4 9-8 3 3 4#, 35a#Wl, 0 2 1. 1 
9 9^, 35B1*flF9 19. 0 6 1^. 4#iiBa4 6-17 

5 1 3^. ^mWPf3. 2 0 2, 5 1 2^. OLS 2. 10 

5 5 3, 1 2 7^. #§8885 0- 1 0 4 9 2 7^. {AS 
*#^1. 4 6 7. 5 1 0^. MmnmS. 44 9. 1 2 
6^. *ffl4fff3. 5 0 3. 9 3 6^. *B^flF3. 5 
7 6, 6 3 8^. i^B#lf2. 0 9 3. 2 0 9^. 
**W1. 2 4 6. 3 1 1^. 7KB4#W3, 844. 7 8 

an. ^m<^¥f3, 535, 1 1 5^> i5@!f#fn, 1 

6 1, 2 6 4^. *B!#fff3, 8 4 1, 8 7 8^. *B 
#I1F3. 615. 616^. 4#B3Bg48-3 90 39 
^> l?Hif#ffFl, 2 4 9. 0 7 7#. *#iiBS4 8- 3 4 

1 6 6^. ^fcB!f#fflF3, 6 7 1, 2 5 5^. ^H#i^l 20 

4 5 9 1 6 0^. !^I388 50-6323#, ^ISmf 

1, 4 0 2, 8 1 9^, OLS2. 031. 3 1 4#, 
'Jli— 5^x-r;^i7D-v;-V-l 3 6 5 1^, *ffl!|#MF 

3 , 9 10, 791^. ^mmf 3 . 9 54, 4 7 8 
*a4#f)F3. 8 1 3, 2 4 9^. 35B#fflF 1 , 3 8 

7, 6 5 4#. i^§§Ba5 7 - 1 3 5 9 4 5^, #|§BS5 

7 -9 6 3 3 1^. 4#B8Ba5 7-22234^. <#WBS 

5 9- 2 6 7 3 1^. OL S 2. 217. 15 3^.35 

m^m 1 . 3 9 4, 3 7 1^. ^m^n i , 3 O 8 . 7 

7 7 ^, 3?a4#ffr 1 , 3 8 9. 0 8 9 ^. 3IHit#K= 1 . 30 

3 4 7. 5 4 4^, |ffiBi|#llFl. 1 0 7. 5 0 8^.* 
S*#i*3. 3 8 6. 8 3 1^. ^m^ffl. 12 9. 6 

2 3^. nmsa4 9-1412 0^. *#i>Bg4 6-3 4 

6 7 5^. #§§685 0-4 3 9 2 3^, *B*#IF3. 6 

4 2, 48 1#. 3£Bt*fflFl. 2 6 9. 2 6 8^. *B 
i|#llF3. 1 2 8. 1 8 5^, *B#W3. 2 9 5. 98 
1^. *B4tff3. 3 9 6, 0 2 3^. *Bt#ff2. 8 
9 5, 8 2 7^. !j#ii884 8- 3 8 4 1 8^. #MBS4 
8-4 7 33 5^, #^835 0-8 7 0 2 8#. *H*# 
W3. 2 3 6. 6 5 2^. 5KB*$W3. 4 4 3. 9 5 1 40 

HB^I^I. 0 6 5. 6 6 9^. ^B#ff3. 3 1 

2, 5 5 2^, *ffl^$l1F3, 3 1 0, 4 0 5^. *at# 
ff3. 3 0 0. 3 1 2^. ^B!f$l1?9 5 2, 1 6 2^. 
3SB»lf9 5 2, 1 6 2^. |IBJ#^94 8, 44 2 
^. 4#MPS4 9 - 1 2 0 6 2 8^. 4#i;^BS4 8-3 5 3 

7 2^, $#^884 7-5 3 1 5-^. 4*i^ra3 9 - 1 8 7 
0 6^. if#i:^Ba4 3-4 9 4 1^. #§3835 9-3 4 5 

[009 1] ifc. z-L-Yxwai^SLosess; 50 
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4. mmit^m<D^f&ts.ft-. i-v#, 
(1 9 7 7^) , /jN^^^fiB. ^is, 

(1962^), L. F. Fieser, M. Fies 
er. Advanced Organic Chemi 
s t r y. Am, (1 9 6 2^) (D^|8 

T C <t ^ ■& . 
( 0 0 9 2 ] ( I) T'S^n-S^t^i^ 

[0 0 9 31 ^«C*|g|«©An^*>{bffi¥*^3t«|^»c: 

(0 0 9 4) *^§^©jb^!Kj (X. 

ffr2. 7 3 5. 7 6 6^. |e)3. 6 2 8, 9 6 0^, ill 
4, 1 8 3. 7 5 6#, 1^4. 2 2 5. 6 6 6^. #« 

8858-184142^. [^6 0- 1 9 6 7 4 9^^13 

'm^^it^m0Si(Dmtibm&<Dmm. #§888 5 8 - 1 1 3 
9 2 o^^ic§B*$nTiis<toJc. -fk^i^fiKffliita* 

fcfiti. iifc, *B#I1F4. 2 2 5. 6 6 6^, #§8^ 
5 8-7 6 2 9^^JCBB^$nTti*J:^t. l^-{k^ 

LT^DD-r s{b^!Ki&y:{b^ti©ffl*^toit(oaiiii£ 

[0 0 9 5] ^f(.m(Dit'^<^<DmtiamtLT\i, 

MbffieT®jg«. ■tJ-'rxjCcfcos/j:-^*^ ADy>fb 
ffii^;usfco, 1 X 1 o-8~8 X 1 o-3^;UTfflti?> 

Ctd^Tt^). 0yA«. /\oy>-fbffi|S!:T-9--1'X*<0. 
2~1. 3itm<DJ!i^lc«. Any Wbffi 1 ^ JUS/t 
0. 2X10-6-3. 5 X 1 0-3^:;KD^iDftAWSb 
<. 7. 5X10-6-1. 5x 1 0-3^:;KO^ttlS34iJ: 

[0 0 9 6) *^?«<D{b&<B!Hi. ii«?L^Jt'\^^^-r-5 
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t)T-t^. com. i£s^^, nmmiim^siiicDmm^ 

tbT«*aif$i^^3, 4 6 9, 9 8 mtiii\Ztim(D 
1jati>:^ii. 1#iilli4 6-2 4 l 8 s^^&ificEttwr 

muar i>yj ^mnvffH 3, 822. las^tciE© 10 
©rt^. ^m^s^mizy^^yit-^^^mmL. mmm 
^%m'p^mmt^:^m. ^pibss 1 - 7 4 6 2 4^tc 

U. SSf««:aa«+'^^]llPl-'5^iS, 4#MIIB 5 0-80 

8 2 e^tctemrorit, ^f^Mk^i^Sriiwwic*^: 

^2. 9 1 2, 34 3^. 1^3. 34 2, 6 0 5^. 1^ 

2. 9 9 6, 2 8 7^, ^3, 4 2 9, 8 3 5^tii^^z 

te«w;ertet)fflt^5)n-5. 20 
[0 0 9 7] ^nmizm-)^i^ytmmiziii,^x^mu^ 
&mmm\i. mxa^m^ns. 5 1 1, e 6 4^, ig 

3, 615, 613^. 1^3. 615. 632^, |h| 

3, 615, 641^, m4, 5 9 6. 7 6 7^, (SI 

4, 9 4 5. 0 3 8^. m4. 9 6 5, 1 8 2^. 1^ 
4, 9 6 5, 1 8 2^l?lCie«<Df'J5v;i/7Sy^li^ 

(0 0 9 8] *l8?gOAnyWbffijS7t4J^ef»c^5efflL^ 30 

^m^2-4 2mztim^nT^^^MmmT^^, i 

*^ #§8¥ 2-42 ^ICiB«©«tJ«. Matt4#JC«Jg{fc 
SJr*3tiT»$L<ffll.^e,n-5. ifc. i|#MB86 3-2 
6 4 7 4 3^lClE««)«fi)c. SaattltlC^filKkffilCiSOi 

[0 0 9 91 ADyMfc®feT«rtgl5«!:S@t*W<C^) 40 

[0 10 0] ^Mm^^n'i><oj\ay>itmn'F\i. sl 

1 4 Eft. Si 2iB«:oj;5/j:«»JW (regular) 50 
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©ct^/i^fJW (irregular) /i^B^Jg^fcotw, 

Oieil J^ce^ ® ji^*^ ^ j3c t> T <fc t i. 
[0 10 1] *^l«(7)^lt!g53t««IC*>tiT«. aaiS 

0 0RTT'*-&«^*«ff$tl^. :iC:T-«77.'^i7 hit 
*<3a±l 0 0UiTTi&-5t«, 77.^C\'\t (Aoy 

>fl:ffi<a^0nffl^iag/S[^i*i«^) 7)«3£i±i oout 

^^si«o5 o%R±?¥ft-r-5ct^ici*-rs. 77.-^ 

Kitttff*U<«3£i±2 OJ&IT, efc»SL<«4 
a±l 2 6tTT-*-5. ¥«tt«i[^tt;*? V7«« 7;t h^/ 
• ■tJ-'f X>^ • 7> K • X>v'-7'J>i?' 
(Cutoff. Photographic Science and Engineering). S 
I4#, 248 ~257 H(i970 ^) ;US4. 434. 226 ^, |bI4. 41 
4.310 . IHI4.433.048 , |5|4. 439. 520 Rt;GB2. 1 12. 157 

\zmm.(r>i5mz^Kimm\zm&x^^. *56?^w¥«g5 

^m^Z^K^XM. -e«#aE$*i7 0%E^±. I^tljif* 
K1J8 5%e;l±T*-5. 

[0 10 2] *5gBJ<D^k^i^(J. ig^^J. iifSfe^. 7 

nyi;mts.Emm<Dm\zmmx^^, *^B^(D^k^ 
«i4Jcffliif>n?>. $e{ci¥u<tt. t>^-if-i>mm% 

(Silver Salt diffusion transfer process) icffll^^ 
^'i • hy>7>y7— • yn-fe^ (inhibition pro 

cess) {cffli.i^!®7t*t*4. m&mm^mzm^-^im^tt 

[0 10 3] *^§«tcffli»^n^y\Dywt;ffl¥Ka^j 
«, e--i/77+xX (P.CIafkides)^ r->5-.x 

• y^'J—^y ■ y^i- V^^y^—i; (CbiDie et Physiqu 
e Photograhique j (7j^-;i^^:>x;U (Paul MonteDtt 
W. 1 9 6 7^) . V- • X7 ■ x^x-f > (t F. Duff 

in) S r7* hifyy^i? • x-7;u-:;3 > • -ysx h u 
— (Photographic Emulsion Cheni St ry) J (•tf-7* — 
7' 1^7. (The FocalPress) T"K 1 9 6 6^) . O'-i 

• x;U- >7X'J^^>6 (V.L. Zelikman et al.)* 
-+>i'- 7>H • a-T--<>i^- 7* hi^77-ri7 . 
X7;l'V3> (Making and Coating Photographic EduI 
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sion) J (If • ^^-J^^uyi^T. (The Focal Press) 

w. 1 9 6 4^) uii{zmminrz:^m^m^^xmm 
(0 10 4) ^itj\ayyitmi&'f-<Dmm\z\mf-<D 

x-x;Hb^«3 m^ii^m^nms. 271. 157 

^. 1^3. 574. 6 2 8^. mS. 7 04. 1 30 
^. 1^4. 2 9 7, 4 3 9^. (^4. 2 7 6. 3 7 4^ 

?i<h*) , ^^>{t^^ (m^immms 3-14431 

9^. 1515 3 -8 2 4 0 8^, |H|5 5- 7 7 7 3 7^/j: 
f) , 75 >{b^fe («»l;l«#i8BB5 4 - 1 0 0 7 1 7 

m%mtLx\tmKiiiiim^¥f2. 592. 250^. 

1^3. 206, 313^. |5I3, 447. 927^. 

3. 7 6 1. 2 7 6^. RZfm3. 9 3 5, 0 1 4^^ 

[0 10 5] ADyW(;®a?PJ«. iiSWb#ii!^$n 
■5. fb^ti®(7)fc*ICtt. 0iJA«. X-f^^- 7'J— tf- 
(H.Frieser)IS • i/7>K7-y> • x7 • 7* 

i\Wx——'fy (Die Grundlagen der Photograph ische 
n Prozesse iiiit Si Iberhalogeniden) j , 7^x5 •v> 
X 7x77— i/^Xit (AicadeiD ische Verlagsgesellsch 
afOa. (1 9 6 8^) 6 7 5~7 34HtCf2««):j&}t 

m-f-rit, 75>|g. k K7-:^>SIS«^. 3i^;i'A7S 
(0il^«, ^lgigcDB*\ Pt, I 

[0 10 6] *5!H^lCffl(/^bn.5^fl©^*tfflC«, !a? 

-)VmttX\i9mmn%Z. 9 5 4. 4 7 8^. PI 

4 . 9 4 2. 7 2 1^, *$^BS 5 9 - 1 9 1 0 3 2 ^/i 

t'icie©^?nTt^^'K>y5^7y'j ■:7Aig, ifc*#i:^as 

5 9-2 6 7 3 1 ^iCiem^nXt^^-ewMmdi:. ~ h 
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)Ui}-/h^7V-)im, ;^)V:h-/h^>V^7V-)U 
m. ^)\^^:/h^>X^ S.yV-)Vm. :^)lti:fh'^7 
'J7V-)im> :^)V:hzrVT-Vy'J-)Vm (*#fll-7 

'J 5 v>S ; ;^;i'3j<4^>';i'S-^7.;i.d^>S/j:t'«*@i4 

10 !lifc<hA«xh57-tf'f >x>^ (!Hflr4-t Kp=^-> 
fi^ (1. 3. 3 a. 7) ■rh7 71f'1'>x>SI) : 

>-f>?:t;^;i'^>S??S ; ^>-\i>7.)Vy^ >m ; «fM 

886 2-8 7 9 5 7^tCg2«$nTli-57-b^UMk^ 
[0 10 7] *%?g(^/Noy>-fkffi¥*®>ttt>4tJ->7 

^tA^x^^. tuio-^^&m^i&miziii,^xi§mmi 
20 m7^ymmm m^ii. 7xxiy>v75>si««: 

^, 75/7x/-;l.^ii«:/j:<!:) tomitt) yZf^J y 

^yn'OX'f 5y7'-;i';^7'7-, ->7y 7-fe5';i'i' 
va>;^37'7-. Hlg7i^Jl'7-fe hx h'j;L';ti7'7-^ 
*i*0. 'fXD-:^J7'7-<t:UT, 7->>»U7-t: h75 H 
(fi«IA«'<>\/'f;i'7-fe h7x'J KS. tfAD 
'f;P7-feh7x'J KJi) Hd^feO, ->7>;tjy^-<!:t 

ffl-f ^>1C«L 4 ^fittfe^l»li 2 t) 

(t>t)t<J)-&D I R;^;^^-) -CS>-3T%J;li. i;tD I 

x&-Dxmmwmm?:tktiiri>mM^D I R*yyj> 

[0108] *f£ig©2?»g5t«*4fc«ag±#. :3 > 
40 h7Xh±S, $fcttS«ffljiOS6«)T. mX\iTfi07 
;i.+ u>:t*->K*fctt-5-ox-T-;k x;^T;k 7 5 

>s. izgiffi7>tx':7Aii{b^^, '^u^>i^i§*^. m. 
mm^{^, ^ z-kiy^j^ivymu 

tt. eyx.«^a?#lf^5 0 6, 3 8 5^, 1^1. 17 
50 7 . 4 2 9^. 1^1. 311. 884#. |s|l. 33 
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8, 799^. 1^1. 385. 371^. 1^1, 46 
7, 214^. 1^1. 433. 102^. |BJ1. 55 
3. 5 16^, «#MB4 8-8 5 1 3 0^. 1^4 9 - 1 
14420^. 1^52-1 1712 3^, [^5 5-16 
1233^. 1^59-1 1 1640^, l^i^BSS 9 - 2 
2069^. [^43-13168^. Ih162-2735 
2 7^. *B#flF^3, 2 4 7. 1 2 7 1^3, 4 6 

9. 9 8 5^, Wi4. 0 7 8. 9 3 3^«5HI2e$n/i 

ykn^ *B*#ffS2, 533, 472^. m3. 37 10 
9. 5 3 3^, ^S#Wmi. 2 7 8. 6 2 1 ^. 
¥1-134447 1^1-183652 n%ViM^ 

nfc-5-wte©*+yy-;i.^tEf, |?H^^m5 7 5, 6 

91^> ^6 8 0, 6 3 1^. ^5 9 9. 6 23^, 1^ 
786. 907^, I5|907, 125^. 1^1. 04 

5. 6 0 9^, ^rn^Vi^^. 2 5 5. 3 2 6^, 

885 9 - 2 1 1 0 4 znm\z^m-^ntcT^jmA. 

^50-1001 16^, 1154-118247^. ^ 
B#ff^2. 0 1 4, 5 9 8^. |5l7 5 0. 0 3 1^1? 
lCte«£^n^c7y^5^>^*4, 3l^Sm^m2. 8 6 5, 20 
7 5 2^lCieit$tl/c7>h7+y>^»4, *Sl#i^^ 
2, 5 3 3, 0 0 9^, 112. 688, 541^, m 
2, 5 3 8. 0 0 8^, ^Hit#fff^5 84. 60 9^, 
m, 2 1 0, 2 5 2^. !^l8Bg5 0-4 0 6 2 5^. 
ipl51-3623-^, [§151-10927^. |o|54- 

1 1 8 2 4 7^. it#^Bg4 8-3 2 86^. 1159-3 

7 3 0 znm\zfm^tvtz7 ')-')7'>ym. #4iBS2 

8-3082^. 1144-16594^. 1159-28 

6. 5 8 3^, HI, 3 3 5. 4 2 2^, iMfMaS59- 30 

2 2 8 2 5 O^^JCiaa^nit h'J7'J-;M^>lfe 
^f. J?H4#I1F^1. 0 7 5. 6 5 3^. HI. 153. 
341^. HI, 2 8 4, 7 3 0^, Hi, 4 7 5, 2 
2 8^,111. 5 4 2. 8 0 7-^^lCl2i6$nfc^D-> 
7->S^<sj, *H!l#ttm2. 8 4 3. 4 8 6^. [13. 
2 9 4. 5 3 9^1. 1#M¥1 -2 9 1 2 4 7^I?»C:£« 

[0 10 9] ^<D^ofiytk^<r)W.m^Viitt^fztb\z}ik 

t\^xm\zpin^-^. ykn^'f-t.oi^^v^mzii^xyk 

n^^^m^\zm^i\:^^^:^mi3^, *Bi#fF2. 54 

8, 5 64^, 114. 1 2 4. 3 8 6^, 113. 62 
5, 6 9 4^l?ICg§^$nTti^. ifc. 

- 1 2 6 3 9^. 115 5- 1 5 5 3 50^. 1155-1 

55351^. 1163-27838^. 1163-197 

9 4 3^. 6 0 i^^icw^^nxt^ 

€:^fe-r?>:^ffi*«*@4t^m2, 7 1 9. 0 8 8^.11 50 
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2, 496, 841 ^. (12, 496. 843^. 

B86 0-4 5 2 3 mm\zm^inx^^^, 
[0 110) :i^ft^<f3mimmtn\z\mmm. 

— ^ • x-r 7.^ □— vf— (Research Disclosure) Vol. 
1 7 6 (1 9 7 8, XI) , D- 1 7 6 4 3 ^^Ct'JCtBiS^ 

ffli^^n^o ^J5£ (finished) J\u^'>\\:m%nm\t. 
to 1 1 1) 

7.x>«fir. sjtff. TKffifl", =*^-tiy>7-i7ff, 

7-^ff. =<^-fey>7 7-;/->ifl", llS^«7-7-1'>^^ 

i;^^-!?^^. m%nfi\\i^nt)^yX'm^^i^n^\/i 
0 0 ou>*^f, ili>oS7t«#raiife^5/u. 1/100 0 

fflt^*: 1/1 04 ~ 1/1 06 i&<Dm%^mi^^z.th 
lf;J>J:Oftl^S^^fflti^;ii:fcT#i). iiJ^ 

ictt. flSj^ti'Jit- ^ • x-r;^i7D->?-fr- (Research 
Disclosure) 1 7 6^^2 8~3 OM (RD- 17 6 4 

3) iciB«$nTt>.5j;^/«c. 

8'C)4^b5 0*COHlCl«n-5*^ 1 8*CJ;0fi^»iaS 
*Ac«5 0'C^il;i-5igg<i:UTta;^i. 
to 1 1 2] *fEWTfflOiTt)J:«r>«^IBil$ffl}tLfc 

«. '^ig^e- 3 5 1 1 8^, '^mw-e- 17528 

^. %?^tS#^^tt!S9 4- 6 0 2 3lCi¥^(CiS«$n 
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3t^^^T. 50wm~3 0 0um. J?$L<«50«m 
~2 0 0um. J:Oj(f* L<«8 0-1 1 5 urn. 
»$b<fi8 5~1 0 5 um^ 4 Ot:tt±. j/J^Xfe^ 
iaK«T©figT 1 ~ 1 SOOItPB^^ffla (7--M 
L, if#^Bg4 3-2 6 0 3^. #1^884 3-2 6 0 4 

#liB84 5-3 8 2 8 ^^©(D^^^BgW, **i.^sg 
48-5043^. ^mmS 1 - 1 3 1 5 7 6^l|JltB 
iJ©3D:M?oaffiifflgU. USPS, 3 2 6. 6 8 9 
^lCtB«<DTI^»5^fTV»iJJSHlSi;USP2, 76 1. 
7 9 1 lC|Bic$n^cT?ltMS-i9:tt. #MBg 5 9-2 3 10 
5 0 5^. <f$M^4 - 1 9 5 7 2 6^. !f#M¥6 - 5 9 

±^Ufe«tt)itt«#iB¥4- 1 2 4 6 4 2#. 4#M¥4 

- 1 2 4 6 4 s^ireesn^c;^ h^-f yttTt)fit». 

MIC. iH'miZft^C. 6 2 5 4 3^(D^«Efilt 

^. CCTfflli-5Aay>{bffiaS>J«4*i3¥4- 1 6 6 
9 3 2^. 1 4 3 6^, <#Bfl¥3-4 1 4 

3 7^SrfflliS. ;If>tTf^-5!St^^i^#^¥4-8 6 8 

1 7 ^IE«<DSIjglfa:^STSig t. 6-871 20 

4 6^fBij©:^ffirsjix-^'&iBai-r^©*<»* l 

l^i. ^-O^, #iB¥4 - 1 2 5 5 6 0 

;<--^y h®ffia;^:on■fi!l2 7^:i^■^?L■r^. ;ie>tTai 

3lEfc7w;i'Att1#M¥4- 1 5 7 4 5 9 ^©;«3- h U 

vQS<t^4#M¥5 - 2 1 0 2 0 2nmmm<om9t&f& 

(Otl-hOyi^. ^rc\iVSP4. 2 2 1. 4 7 9^, 

JlJ:.Aha-:^^VSP 4. 8 34, 3 0 6^, U 30 
S4, 83 4, 3 66^.USP5, 2 2 6. 6 1 3 
^, USP4. 8 4 6. 4 1 8^tB«<D*-h'JyvJC 

Ztl±7-<;i/A>'tho-:^«USP4. 8 4 8. 6 9 3 

USPS. 3 17. 3 5 snomiz^aami^x-t 
?>^-ry*i7tig5ttt®e.^T»*Lt>. us 

P 5. 2 9 6. 8 8 6^(DmtjiayiPmmin':>niiJ- 
h'J-yv-^USP5. 3 4 7, 3 3 4 ^JClB«i$n-&<£ 

^tiiJ-hUyi^i^itf^L^K ^fz. #M^6-8 5 40 

1 2 8mzti«i<Dmizy^)iA^m\zij-y'*)'y'j\zm 
i^ihtsm-c^^izy^ jiAumm^n^bti- h u -^v 

4. 0yA«, i|#ra¥6-88 8 6^. 1#B§¥6-9 9 9 

0 8 mz$iWi(Dm^^m^<Dti ^ ^^^mw- 6-573 

9 8^. ^mwe-l 0 113 5^iB®(DSK)##±tf 
iC;* / 7^t#M¥ 6-205690 ^zii^omsei^'p 
T7-f ;PAOaSI^«l0ajU52aT#i*^i7^#l8^ 50 
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5-293138^. ^mW- 5-283382 ^IClBit 

«miBSW S:7-r;UAII«MfBSai*-5*^7-^# 
M¥6 - 1 0 1 1 9 4^tfB«®-a83tB6ll:tS^*W 

-r?>;^J^7-^!f*^¥5 - 1 5 0 5 7 7^lCtB«<D7^;U 

7-f;PA;<)-h'J-;/v (AKD-;^) <D«|^^3fe^^5§» 
CO«UcUTS^$nfc7>f;l'A«1#M5p6 - 
2 2 2 5 1 4^, !ttM¥6 - 2 2 2 5 4 5^ICiB«(0g 

¥6-9 5 2 6 5^, if#i8¥4-l 2 3 0 54^{ClBiS 
C07^;UA±«K^eaKD?iJfflftS:ffl(,JTt)fitr»l„ 4* 
i8¥5 - 1 9 3 6 4^IB«<D7;^'<^ hJtS«?«lfigS|iI 

B8¥ 5 - 1 1 9 4 6 1 ^tBe<D:^ft-e7>7'7'f 7> LT^a 

4 8 8 0 5#gB«©7-;/^5^. T^y^^mrTi,, 
LT«iaUfc«T, 4#M¥2 - 1 8 4 8 3 5^, 

4- 1 8 6 3 3 5^. #Ba¥6-7 9 9 6 S^tCtBitW 

'J > h <&»T 7 ;U A1«^ Sryj>h'N^^LTfc^ 
ti. SgtCtt, 5- 1 1 3 5 3^. <^mW- 5-23 

2 5 9 4^(CtB©a)'f >x-;/i7 7.7''J>hXt/fJi^;^- 
^ 'J V t ^JrB^rjciigip L T ^jfi 1/ 

(0 1131 

10 114] nis^m 
(1) ^m<Dmm 

1 5 0 0 0<Z)-f 75^>&^07K^?g (* 1 2 
OOffll. -f75^>7. Og. KBr4. Sg^^'&ty) 5^ 

3 CCJC^oTlSJtL^j:*??). 1. 9MAgN037j<:^ 
ffiil. 9MKB r7Ki§fg$2 5inl/iDinT7 OIJ^Rc^)^ 

:i<D%mo>(^4 0 0a\^m&tL. ZtHZ^ISHify^ 
>*^ffi6 5 0Bl (•t*^^>2 0g, KBrl. 2 g 
ttS) $-^ttlbT7 S-CtC^fSU. 4 0 5JPp1?ML.;t. 
^-LTAgNOj^Jgjg (AgNOjl. 7 g ^^O) ^ 
1^3 O^rel^HtT^irat. SH-^TNH^NOj (5 0w 
t%) *St«7. OmltNHj (2 5wt96) 7. Onl 

immv. i<biz4o^mfmbtz, 

[0 115] •A\Z%m^HNOi (3N) TpH7lcL 
TKBrl. Og^mtmLtz^, 1. 9MAgN037K 
^ffi3 66. SiDltKB rTK^iS^, I8V»T1. 9MA 
gNOj*Sig5 3. GniltKBr (KI*3 3. Smol 
%§ty) *^fgi&. 1. 9MAgN03*^?gl 

6 0. SnltKB r7KSfgS:pAg€r7. 9iC»^;Jt*^ 

[0 116] ^ibntz^mnt. 'pm^izmitm'^mm 
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[0 117] aieHl<&a^©7D + iU~->3>ffi»C<fc 

^1 %mmifim 
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[0 118] (2) ^^fisS^Wf^S 

U> a^EH 0 1 ~ 1 1 5 ^fffiJtUfc. 
[0 1191 

mi] 



(1) ?L?FI1 



C^2.lxlO-'t;l//'(D') 
(1.5xio-'*yU/ia») 
CsHs 
OCHCONH 
tCsH,. 



tCsH, 



tCsH.i CI 



• -tf 5 f- > 



Cl^^Aj^Cl 
CI 



(1. lOg/m*) 
(2.30g/in*) 




(2) 



2.4-x^OD-6-t Kn+i'-s- 



(O.OSg/m*) 
(LSOg/mO 



[0 12 0] :in^<Dia?sflc-fe>->h7< h'J-fflS7t 
(1/1 0 0#) $r4A 







[0 1 2 1 1 




















c ^ 3^ S 






2 5>45«> 


38*0 


33iDl 


20 'J .y 


m B 


6 5^30U> 


38t: 


25nil 


40U-y 


* ^ 




24t: 


1200iDl 


20 'J -7 








25diI 


30'J > h^P 


(1) 




24*0 


(2) 


10 U -7 h)l 












(2) 


1^00g» 


24*C 


1200011 






1»05*J> 


38t; 


25iDl 


lO'J-;/ 


IS; )i 


4^J-20# 


55*C 







(ises^ig) 9i& (s) m^m (g) 

-:;x5^U>hU75>HKK 1.0 1.1 

1 -t Kd+vX^^'Jt'^-I. 1 -v;jJxX*>S 3.0 3.2 
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4.0 


4.4 




30.0 


37.0 


0:it:h 'J -^A 


1.4 


0.7 




1. S og 


- 




2.4 


2.8 








5/] -2-^5^;i.7:i'J>JgKJfi 


4. 5 


5. 5 




i.O'j-v h;u 


1.0 'J v V)V 


PH 


10.05 


10.05 




(g) 


m%w. (g) 




100.0 


120. 0 


x5'U>v75 >lzgKSf-t- h 'J OAm 


10.0 


11.0 




140.0 


160.0 


fflK7>^::^'>A 


30.0 


35.0 


7>^:::77K (27%) 


6. Sml 


4. Oml 




1.0'J v 


1. 0 'J -J V)V 


pH 


6. 0 


5.7 




mm (g) 


(g) 


X5^ 1/ > v7 5 >lig»Bfi:i- h U -^^A^i 


0.5 


0.7 . 




7.0 


8.0 


MMMm-f h 'J -^A 


5.0 


5.5 


5':i-aEK7>*:i':7A*^»E (705S) 


170. Onl 


200. Oml 




1.0'J y h)V 


1.0 y 


pH 


6.7 


6.6 


($«?^) 


nis. (g) 


(g) 


;}^;l^^U> (37%) 


2. Oil 


3.0id1 


'J :t ^ vxf- 1/- > - p - 1 y y - ;p 7 X r.)l/ 






x-x;p (^J^fi^Sl 0) 


0.3 


0.45 


x5^ u>v7 5 >izgilFig- :h h u Ohm. 


0.05 


0. 08 




1.0'J y h)V 


]. 0 'J y V)V 


pH 


5. 8-8. 0 


5. 8-8. 0 



^L, 7U->->3.gg. liSO^ffffiL^c. &SJff©g5g©ie«*^«0!)«21C^-r. 
gj;f50. 2il5i.ii8g^#K.?>g7tftCDiJ*^T-««L,. [0 123] 

S^|SfcoSS«£I» 1 0 1 ©ffiS: 1 0 0 <!: UfcfflMffiT [« 2 ] 
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sM4 
no. 






3^(1) C7)<b^i 

S QOl/OOlAg 
















100 (S!p) 


0.26 


it IS; 


1 AO 

102 




(51) 


0.4X10 ^ 


198 


0.26 




103 


SD-1 






155 


0.24 


Jt K 


1 A i 

104 


// 


(1) 


0.4x10"^ 


300 


0.24 




1 AC 

105 


ff 


(4) 


// 


298 


0.25 


ft 


106 


it 


(51) 


// 


285 


0.26 


tt 


107 


f/ 


(54) 


// 


283 


0.25 


ft 


1 AO 

108 


SD-2 






170 


0.26 


it 


109 


// 


(12) 


0.4X10-' 


340 


0.26 




110 


ff 


(64) 




331 


0.25 


// 


111 


SO-3 






165 


0,25 




lie 




(\ o^ 
UoJ 


A .1 N/- 1 A— -1 

U. 4X10 


335 


0. 25 




113 


// 


(14) 


// 


330 


0.25 


// 


114 


// 


(15) 


// 


321 


0.25 


// 


115 


fl 


(63) 


// 


315 


0.25 


ff 



" 4xiO-''mol/iiiolAg 
[0124] [^k 3 3 ] 

SD-1 




(CHz)* (CHj)^ 

SO3- SO3- 

HN(C,H5)3 



SD-2 




SOs" SOj- 
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(0 1 2 5] s2.kD. ^^moxt-^mtit^it-^mz 
[0 12 6] ms&m2 

mMi^mm-imA^cD^mm s (Dun i o i 

0 llCi5»t-&«5«<D?L?[aD$aS«2IC|t#giA. Ex 
S-1. 2. 3*ig!SSfe3!l (SD-2) (5. 0X10-4 
mol/molAg) <»: (SD-2) (5. 0 x l 0-%ol/niolAg) . (12) 10 

(0. 4X1 o-4iDoi/iiioiAg) \zm.^^A.tcu.n^un2 
^m^^tzit\z. m±FwsS5tih (m±¥^7'f;uA 

T 1 / 1 0 0l^'S3t^4A. ^M¥8-29904^O|llg{»J 
v7>aS«I^S:fT;a:o;t. ^Sttd^^OSS+O. 2 

<D4§?*fiT*^Lfc. it«a»2 0 irogsa 

1 0 0 (»») IC?*LT, *^?q©a*42 0 2«1 9 5 
iieSiSSTfeo^c. 20 

(0127] ^mm 3 

4#g8¥7-926Om(D|li60iJ 1 <D%m 1 <!:«. i^Jtti^e 
^SrliSie* (SD- 1) (8. ox 1 0-4niol/iDolAg)fe 
L < \tm^^m (SD- 1) (8X1 O-ifflol/molAg) + (5 
1) (0. 8 X 1 0-%ol/niolAg)lCg#ftA^::i<D*S 

ti^i Amw^9i^i\:m%nimm\.x, entasis 

0 1 ;fej;l^3 0 2 tLfc. ^W¥7-92601^®|g 
igffilioaiPli (hti. 2i5igcD^'y;i'vx-> h+(DS« 

6 5mV>i)^^+ 1 1 SmV\Z^^l,tzZtt. ^ 

(sd- i ) (s x i o-inioi/DoiA 30 

g) t) L < ttligife^ (SD- 1 ) (8X10 -4iBOI/inolAg) 
+ (1) (0. 8X1 0''im\/m\k%)\zm'^^XtzZ.t<Dy)- 

926oi^<Diiigfi^4 0K:^4 0 1 \zu^-^mmz\^mi. 

tz. 4#iB¥7-9260mcD||ffi«i|4a)SJiEf4 0 1 ©m 1 5 

ma)%m J 3 o 1 1 l < \t%m 3 0 2 ic^m l.^: 
UM'kUMz 1 i*5ii;iit^3 1 2 tLfc. w\mz. m 
^mm<r>f^ 1 5 m<D%n j ^ a^s 3 0 3 1> u < 3 

0 4lCS:Mtfcli*Sf$K<i*3 1 3iJ<k:;a^Bf3 1 4tL 40 

nmm<DnmmAtnm\zi/^ o&om^ttiy- 
R^mmmmLx^ jin-m&m^^nu-orz. ^&\t 

(omm^ioott^miitmtLxmLtz. -toi^*. 

*^H^«a|5f3 1 2®gg«l 8 5 tJgJgSgTSo^S:. 
l^«IICJt»StlEj3 1 3<Dm^^ I 00 tLfzt 
3|s:%WWH»3 1 4(D^gttl 9 3 tiS^gT^o 
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[0 12 8] mmm4 

mizAmw^itmp^&mmmmm^^i^%Miij:if:^A¥ 
wim{tmpi&m»m\&m'j%mm&i.x. cm* 

?LS!I4 0 li3ck(y:?LSd4 0 2<hU;t. 
K7^';Ui.lJ*#g^5|Z5-3i3297^<O||:K0ij i i 0 1 

izmmmizi^mLfz. ^m¥i-m29m<Dmmm i © 
6t» 1 0 1 ®m 1 1 soas4- 2 tuisfejs (2) $a 

4 0 1 tJtjSfejg (SD-3) (9X10 -^DJOl/moIAg) h L 

< itm^&M {SD-3) (9X10 -<mol/inolAg) + (13) 
(0. 9X1 0-''mol/niolAg)tc:S^^;iT. Wr44 1 1 
iiJ:l^U.m4 1 2 <!: Lfc. l^^fCj^HiSfiRlOIS)^ 1 0 1 

(Df^i im(o%m- 2 tmm&m (2) ^m.m4 0 2t 

mm&M (SD-3) (8x10 -4inol/niolAg) U < ttlfgife 
^ (SD-3) (8X10 -iDioI/niolAg) + (63) ( 0 . 8X10 
-'fmol/iiiolAg) lCg#^AT. ^m4 1 3i5J:y:^lsf4 1 

4tLtz. zz)Lxmzun<Dmm^m^^rztbiz. <^ 

mm^m^^x^&mv, ii^mm^i^y-m&Bixm^v 
fz. mmammi. o (Dm^rnxmrnLfz. it^<Dm% 
4 1 1 <Dm&^ loot Lrztt:$^^m<DiAm4 1 2 © 
9 5tmmmx$><o. ^rz\t^<D&.n4 1 3© 

SS€:1 0 0 tLftt^:^9^m<DUn4 1 4©SgH2 

0 5t^mmx$)r>rz. 
[0129] mmm 5 

#^¥4-142536^©|ligCS| 2 <D^mF tii. 

fe^ (S-1) SrBgHliiiMlrSJnL^CliCi:. hUx 

D-2) (2x 1 O-ioiol/inoiAg) (*^?q©JtlJfe^) fcb 
< (SD-2) (2X1 O-^mol/iBolAg) +12 ( 0 . 

2 X 1 O-'Diol/iBolAg) ^miiaLtz:Lt(D^Sitj:i>m.M:it 
m%m^t^mLX. Z.tX^%mSO l)iJ::Zf5 0 2tL 

tz. s^mti y-mm\mw^m-^Am^^(Dnmm i © 

U.n2 0\zm^mm\Z^^\^tz. iJ#M¥6-347944^©ll 

mm 1 oiu.n2 o \ziin^^ i jgwa^pj^asd 5 o i 

L<«SH,?[y5 0 2II^3ELfcais}$rlit*45 1 l^^UU 

n^i2t bfc. d -5 Lxmtzunoms.'^m^^tzib 
mz^^03iy'ytm^y^)V9-^mLxi/i 0^ 

83t*#A. 4#M¥6-347944^©|lifi0yi tl^Uffigl 

tfce^^f^S 1 l©^g^&l 0 0 tl>tzt^:^n^<D 

lajsfs 1 2©©@«2 0 stiii^s-cfeofc. 
[0 13 0] nmmQ 

«#M¥8-I22954^©lliS0i| 1 ©ILSH A 

ifcmM^m^\.x, n^mmf^mm (b) <h«. 

tiiSife^- 1 , 2 (SD-3) (2X1 O-fnol/ 

molAg) t}U< liJi^fe^ (SD-3) (2X1 O^mol/molA 
g) + (14) (0. 2x 1 0-4iBOI/inolAg)CS#lfeA^iPL 
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tzztcD^RU^it^mm^niK cn^asie o i a 
nmm i <D%mi%ffi e o 1 1> t < \t%m e o 2 icb^ 

0. i(Dms.i^K^izm-ri>m^m(om§L<Dnsiixm 

6 1 1 ©gtSS- loot LTffi* ffi»MT« U ' 

fz, -tfD^aH, *^?gCD|i^6}6 1 2(0^g«2 0 1 tiS 

>H GMCOTj^t) 0 tCH R - 4 t) U < «H GH T'STt bX 

[0 13 1] mmmi 

nmW-7- 1 4689 1 ^©UlSCaj 2(D%mDt\t, ti^fe^ - 

m^ts^mLT. zn^%ni7 0 1 tLfz, m^^m^m 
m¥7-iAmm<Dmmm3<Dm^tsinFizm^mmizfi^ 

MF tmm&m- i^^mi 01 tmm&^ isd-i) (5 

X 1 0 -*m\/m lAg) b < {iig^fe^ (SD-3) (5X10 
-^mol/molAg) + (15) (0. 5X1 O-^uol/molAg) tcg^ 
^;^T. Um 1 li3J:i;SC|sf7 1 2tUfc. lloLX 

nrzuna)!§,m'S:m^^rzt()iz, s±Fws^jtit 
'Oi^S'-^mi'Xi/i oois>myt^^K. 'B±^My 30 

^<0 + 0. 2 0iSg$:#ASt'Sf-5S7t«0)S6|a:0« 

STSt, ar47 1 Komm^i 00 tutz. 
is?s}7 1 2<Dmmti 9 9 tnims.x$>r>rz. 
CO 1 3 2] mmms 

^mwi-imsmonmm 3 <D%mF tmmizAmi^m. 
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uminmw-i-iAmm(Dnmm 3 <Dm^un Fizm-' 
mmizi¥n\^ii. ^m¥i-i4mm<Dmt/&m3(Dm^m. 
mFo%mFtm^^M- 1 ^nma 0 1 tmm&^is 

D-l) (5X1 0-'»Diol/oiolAg) t)L<»JtiSfel^(SD-l) 
(5X1 0-%ol/iBOlAg) + (1) (0. 5X1 O-iDiol/niolA 

g)(cs€j^x.T, mns 1 la^uums 1 atu^s:. 

3t» (S±^H7'f;i/At*it#a) ©JtJCJt^-^xyv; 

i:Wfe7-Y;U^-S-iaLTl/l 0 0|J>S7t^-^A, $ 

iig«*^^t) + o. 2<Dm&'S:^A.i>izmt^myt&(D 

jS*aoj*»TSL. Si?48 1 1 1 0 0 t 
*5EI3Wia*48 1 2<D®gtt2 0 1 tJSi^eTfeo^t. 

(0 13 3) mmm9 

^m^mmLx%m9 tvrz, g'm:hy-^mmim 

M¥7-159950^O|liS6«S| i (0U.n 1 0 1 iz^^mmtz^ 

nbfz. mmw-7-m%(m<Dmmm i (Dm^ lo uza 
i-^^mi om<D%mEi%m9izm^^K. exs-3 

^rig^fe^ (SD-3) ( 9 . 8X10 -'iniol/oioJAg) t> L < ti 
{SD-3) (9. 8x 1 0-4iiiol/inoIAg) + (63) (0. ixi 
O-tniol/iiolAg) \zm.^mXUn9 0 1 :^^Zf&im9 0 2 

tiyfz, :ioLxmzU.n<Dms.'S:m'<^rzs()iz. ■m± 
FyNmmmi (s±¥«7'r;PA*icS#a) (d^z^^ 
0:x.yiytm^7^ )v^-^m\^x\/i 0 oi&m^^ 

it#gg¥7-lS995O^©||ig0i|l i:|gi;®SIgi:5a 

[0 1 3 4] ®S«*^^<r) + 0. 2(;Dffl^ffll?«^L 
fc. -eo^m, Jt«itf4 9 0 1 10 0 (Sip) 

5k*LT*5E?«oaipf9 0 2©^g« 1 8 3 tiSS^gT-* 

[0 13 5] 



[#^ffiIES] 

[SffiB] 7^9^1 2^ 1 OB 40 [^IEI^$] 

[^«2«liEl] [0 0 7 6] 

[ffilE^^aJSg*] 00 7 6 
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(Z)-rKL-YX) ^2 (Z>n-(L-YX) .» 

e- 
AgX 

. mm 

> (Z>Tr(L-YX)» > (Z>Tr<L) »2 



(ZHr(L) k2 + Y * +X * 



